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A bumper beam 
exhibiting integral 
attachment parts (3) acting 
as direct interface between 
the vehicle structure and 
the beam is provided by 
a novel manufacturing 
method where selected 
areas of a member (1) 
are subjected to reshaping 
along its all three main 
axes allowing for a new 
one-piece bumper beam 
construction integrating also 
energy absorbing crash box 
member (5). 
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"Bumper beam and method of manufacturing the same" 

The present invention relates to a bumper beam, more particularly an integrated bumper 
beam of simplified design for vehicles and a method of manufacturing the same. 

Different designs of an open bumper beam of generally U- or hat-shaped configuration 
with laterally extending fastening flanges are presently known manufactured both from 
steel and Al-alloys material by conventional reshaping of blank or sheet. 

However, several disadvantages inherent in the hitherto applied manufacturing/shaping 
methods characterized the presently known bumper beams. Generally such open beams 
exhibit low stability with regard to local buckling and require rather thick (and heavy) 
walls in order to achieve required crash performance (energy absorption). This means 
increased material costs and weight of the components due to a necessity to reinforce the 
beam incorporating internal strengthening walls and thus causing a higher fuel 
consumption for the vehicle. 

Furthermore, the conventional shaping methods do not allow for a more flexible design of 
beams such as incorporation of additional structural functions and/or attachment flexibility 
of the bumper beam to the structural frame of the vehicle. 

It is therefore an object of the present invention to provide a novel method of 
manufacturing open bumper beams integrating additional function(s) of the bumper energy 
absorbing system, particularly an energy absorbing crash box. 
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Another object of the invention is to provide a novel open one-piece bumper beam 
resulting in reduced material consumption and waste material and bumper beams 
exhibiting improved crash performance and lower weight and assembling costs. 

Still another object of the present invention is to provide a novel bumper beam allowing 
for a more flexible design of the beams, allowing direct assembling to the vehicle frame 
structure and simultaneously achieving a longest possible deformation distance to the 
vehicle space frame (side members of the frame). 

These and other objects of the present invention are met by provision of a novel bumper 
beam as defined in the attached patent claim 1, the preferred embodiments of the beam as 
appears from the dependent claims 2-5 and a novel manufacturing method according to 
claim 6. 

The invention will now be described in details by way of examples of preferred 
embodiments of the bumper beam in the following description referring to the attached 
drawings, Figs. 1-6, where 

Figs. la,b show schematically in a perspective (partial) view the novel open 



bumper beam design as a front view and rear view, respectively, 



Fig. 2 



illustrates in a perspective fragmentary view the detail of attachment area, 



Fig. 3 



shows schematically in a top view the principle of integrating additional 
function(s) in a one-piece bumper beam, and 



Figs. 4a,b,c,d 



illustrate schematically the flexibility of providing different connections 
between the beam and vehicle frame structure, 
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Figs. 5a,b,c show another preferred embodiment(s) of the bumper beam according to 
the present invention, and 

Figs. 6a,b illustrates schematically in a perspective view a closed shape type of 
bumper provided according to the present invention. 

Referring to Fig. 1, a novel bumper beam 1 according to the present invention is shown 
schematically in a perspective partial front view (Fig. la) as a half part of the beam divided 
by central line OY. 

Starting from a conventionally provided U-shaped beam 2, either ready extruded or 
reshaped/rolled from a flat blank exhibiting a pair of laterally extending webs 21,22, the 
beam being exposed to a simultaneous reshaping along all three main axes during the 
forming operation, transfers in preselected areas of the beam, e.g. at both ends of the beam, 
into a novel manipulated beam configuration member 3. Thanks to the controlled material 
flow along all three axes new integrated parts laterally protruding beyond the extension of 
the original configuration of the webs 21,22 are provided in the reshaping operation. Such 
new integrated stiffening structural parts can represent an improved flexible attachment for 
the beam to the vehicle frame or even an integrated energy absorbing crash box member 5 
as illustrated in Fig. lb. 

The flexibility of the attachment, thanks to the achieved local displacement and 
prolongation of the webs 21,22, ensures as shown in the Figures that apertures 23 provided 
for conventional fastening means as screws, bolts etc. (not shown) can be adjusted/- 
located at a higher/lower level (lateral adjustment) according to available space and/or 
configuration of the actual connected vehicle frame members. 

Furthermore, other configurations and combinations of the apertures 23 than the shown 
one is facilitated, e.g. a scattered pattern in one or several rows (levels). 
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The extent of material flow resulting from the plastic reshaping during the forming 
operation due to the fact that the reshaping takes place in all three dimensions can be seen 
more clearly from Fig. 2 showing in an exploded fragmentary view how both the central to 
hat portion 1 1 of the beam and the laterally extending webs 21,22 are exposed to a forming 
operation. The excess of material provided in this way forms an integrated structural 
element member 3 extending laterally/protruding beyond the original flanges 21,22. This 
new integrated element 3 can advantageously be shaped and applied as an energy 
absorbing crash box 5 having an outer contour adapted/complying with the orientation of 
e.g. side member 7 as schematically shown in Fig. 3. 

Apart from improving the local buckling resistance and increasing the crash energy 
absorption in thus reshaped localities, also increased stiffness is achieved thanks to the 
special reshaping of the material. Furthermore, the need for an extra (conventional) energy 
absorbing unit/member is eliminated. 

Figs. 4a-d illustrate schematically a further advantage resulting from the novel reshaping 
manufacturing method according to the present invention - provision of elongated flanges 
21,22 in the three-dimensional manipulated areas of the beam. As shown in Fig. 4a 
illustrating prior art only a limited part of the webs 21,22 is available to form attachment 
surfaces for connection(s)/flange(s) 25 with the longitudinal front/rear side member 7 of 
the vehicle frame. 

Thanks to the flexible controlled material flow different types of attachments can be 
achieved, e.g. an overlap configuration of the joint 26 ensuring possibility of vertical 
fastening of the web 22 as shown in Fig. 4b, higher/longer attachment flanges 25 thanks to 
the surplus of material available after reshaping of the U-member 2 as depicted in Fig. 4c, 
or lateral displacement of the jointed attachment 27 as shown in Fig. 4d. 
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Figs. 5a,b,c illustrate schematically another preferred embodiment of the bumper beam 
according to the present invention. The essentially U-shaped member 2 is furthermore, 
additionally to the above described and illustrated three-dimensional reshaping de- 
formation, subjected, at its respective ends 28, to a bending operation, resulting 
preferentially in an approximately 180° bend as shown in Fig. 5a being a schematical top 
view of the U-member 2. 

The new achieved configuration of the end parts 25 of the U-shaped member 2 (shown in 
the Figures only as the right hand side of the member) is more clearly seen in Fig. 5b in a 
schematical perspective view. 

In this way even more integral material of the beam is available to compensate for the 
actual (full) distance between a plastic cover of the bumper 1 (not shown in the Figures) 
and side members of the vehicle frame. 

This is particularly useful when large amounts of energies are to be absorbed such as under 
high speed impacts, in heavy vehicles and in the front ends of vehicles. 

Thus, the combination of reshaping and bending operation substantially increase the depth 
of the provided integral energy absorbing crash box member 5 as seen in Fig. 5c, 

Still another variant of the novel integral bumper beam is illustrated in Figs. 6a,b, showing 
in a perspective view a bumper beam 1 comprising a closed shape member 2 being three 
dimensionally reshaped according to the present invention into the bumper beam 
incorporating combined attachment parts and crash box members 5. 

Fig. 6a shows a bumper beam exhibiting variable cross-sectional configuration (sectional 
views a,b) resulting from the three-dimensional reshaping according to the present 
invention for an optimal weight/energy absorption performance ratio, thus allowing for a 
flexible design of the beam both with regard to available assembling space, visual 
impression/adaption to the vehicle design and last but not least improved energy absorbing 
characteristics of the bumper beam. 
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By 90° bending of the end parts of the closed shaped beam 2 a new cross-section c is 
achieved thanks to the special reshaping. No limitation with regard to the side length of the 
bumper beam is thus achieved. The integrated beam sides act at the same time as crash box 
members 5 offering also a longer path for energy absorption and a better control with 
deformation of the beam upon an impact since the integrated "joints" 6 act as an initiator of 
deformation of the crash boxes 5. 

Fig. 6b illustrates schematically a variant of the bumper beam 1 where in corresponding 
matter, as shown in Figs. 5a,b,c covering the U-shaped based beam, the three-dimensional 
reshaping is conducted by a 180° bending operation providing integrated crash boxes 5. 

The inherent advantages in applying a closed extruded shape compared to an open 
U-shaped member are higher stiffness and generally better energy absorbing 
characteristics. 

The beam is preferentially three-dimensionally formed from an extruded light metal profile 
such as aluminium alloy and particularly heat treatable Al-alloys, but also other materials, 
e.g. steel is applicable. 
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Claims 

1. Bumper beam exhibiting increased stability and crash energy absorption 
characteristics in defined areas/localities along its longitudinal extension, 
characterized in that 

a member (2) being locally subjected to reshaping along its (all) three main axes 
exhibits two or more areas having laterally extending protruding parts (3), said 
parts being an integral part of the member (2), interconnected by transfer areas of 
substantially unchanged cross-sectional configuration of the U-shaped member 
(2) and where the end parts of the member are bent up to 180° providing 
integrated crash box members (5). 

2. Bumper beam according to claim 1, 
characterized in that 

the member (2) is provided with laterally extending webs (21,22,26) and where 
the reshaped webs act as flanges or attachment parts (3) connecting the bumper 
beam to the longitudinal side members (7) in a vehicle frame. 

3. Bumper beam according to claim 1 or 2, 
characterized in that 

the member (2) is provided as an extruded close shaped or U-shaped member. 

4. Bumper beam according to claim 1 or 2, 
characterized in that 

the (2) is fabricated from a blank material 

5. Bumper beam according to one or more preceding claims, 
characterized in that 

the member (2) is made of heat treatable Al-alloy. 
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6. Method of manufacturing a bumper beam comprising steps of 

- provision of a substantially U-shaped or close shaped member (2) optionally 
provided with laterally extending flanges (21,22) by any conventional 
manufacturing method known per se, 

- imposing selected areas of the member (2) along its longitudinal extension to a 
forming operation by reshaping the member along its all three main axes, thereby 

- providing a controlled lateral material flow resulting in formation of laterally 
protruding parts (3), said parts being an integral part of the member (2). 

7. Method of manufacturing a bumper beam according to claim 6, 
characterized in that 

additionally to the reshaping operations along its all three main axes the member's 
end parts (25) are bent up to 180°, providing an additional reinforcement/- 
stiffening of the resulting bumper beam and an increased height/depth in the 
attachment area (3) of the bumper (1), hereby providing integrated crash box 
members on (each) side of the beam. 
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Fig. 3 
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Fig. 4d 
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